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Abstract 
The set of samples was classified by the phenophases: before the heading, the beginning of heading and full heading. 
Each group contained 12 samples. The parameters of nutritional value were evaluated. The chemical compositions 
(CP, PDIN and DOM) were highly significantly affected (P < 0.01) by the phenophases. The best results have been 
reported in grass silage harvested in the phenophase before the heading. The chemical compositions CF and NEL 
were better (P < 0.01) in grass silages harvested in the phenophase before the heading and in the phenophase the 
beginning of heading against grass silage harvested in the phenophase full heading. 
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1. Introduction 
 
The quality of forage is mainly influenced by the 
actual growth phenophase of the plant. Nowadays 
the dairy industry is insisted on milk performance 
and that´ s why the forage for the feeding rations 
should be harvested in the early growth phase 
when the nutrients and energy concentration is 
high enough [1] 
Ensilaging is the most applied method of forage 
preservation. This process is markedly faster than 
forage drying, which is a very important factor in 
the timeof changeable weather. 
This method of preservation is coming before 
green forage feeding in today’s time of feeding 
rations based on total mixed rations (TMR), 
because of constant qualityof silage during the 
time. Preserved forage which forms the main part 
of dry matterin ruminants´ feeding ration has a 
decisive impact on the milk performance. 
The objective of this study is the evaluation of 
nutrient composition development in different 
terms of harvesting.
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2. Materials and methods 
 
During the years 2005-2007 the factors affected 
grass silages quality were evaluated. The sampling 
was performed under the field conditions. The 
samples of grass silages from the first harvest 
were evaluated. The sampling was performed 
according to the regulation of Ministry of 
Agriculture No. 497/2004, which executes the Act 
of Feedstuffs. The basic nutrients were determined 
according to the methods of laboratory feedstuffs 
testing which is listed in this regulation of 
Ministry of Agriculture. The silage analyses were 
performed according to the methodology of 
Central Control and Testing Agricultural Institute 
“Testing of silages quality”. 
The samples were included in the tested set 
according to their phenophase and the indicators 
of nutritive value were determined. At each 
phenophase (before the heading, the beginning of 
heading, full heading) 12 samples were evaluated. 
There were determined these indicators in each 
phenophase: original dry matter content, CP, Cfat, 
CF, ADF, NDF, BNLV, ME, NEL, PDIN, PDIE, 
Ca, P and DOM. 
These statistical indicators were monitored in each 
trait:  
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  mean 
  variance 
  standard deviation 
The test of variances´ homogeneity of distribution 
normality (Leven´s test) was implemmented for 
the quality indicators (CP, CF, ADF, NDF, NEL, 
PDIN, DOM). This test was interpreted as non-
significant, that means the values have 
approximately normal distribution of frequencies 
and the test of analysis of variance is possible to 
use for the sets comparison. The Turkey´s HSD 
test was used for the homogenous sets. 
The digestibility of organic matter was determined 
by this estimation: 
% DOM = + 142,02 – 0,034 × CP + 0,0161 × T – 
0,1615 × V – 0,05837 × BNLV 
DOM – digestibility of organic matter   
T – fat    
V – crude fibre (CF) 
BNLV – extractive non-nitrogen matter (the 
nutrients are substituted in g/kg of silage dry 
matter) [2]. 
 
3. Results and discussion 
 
Table 1 Avarage values of factors influenced nutritional value of grass silages according 
to the phenophases with characterization of homogenous groups 
Average values 
Phenophase 
Before the heading  The beginning of 
heading  Full heading 
CP (g/kg)  170.6 a  147.8 b  109.7 c 
CF (g/kg)  254.9 a  270.8 a  299.4 b 
ADF (g/kg)  304.2 a  319.6 ab  335.9 b 
NEL (MJ/kg)  5.33 a  5.29 a  5.10 b 
PDIN (g/kg)  93.8 a  77.6 b  59.8 c 
DOM (%)  70.4 a  67.1 b  62.8 c 
a, b, c, average values with different indexes, homogenous groups are at the statistical significance level P < 0.05 
 
 
DOLEŽAL [3] recommended the fiber content 
lower than 220 g/kg of dry matter at the period 
termination of timbering. This period corresponds 
to the phenophase before the heading. Our value is 
approximately 16% higher than the recommended 
standard. The average content of fiber at the stage 
of opening of flowering is 260-280 g/kg of dry 
matter. That means that our value (299,4 g/kg of 
dry matter) is 15% higher than the lower optimal 
limit. 
The function of fiber in animals´ nutrition can be 
concluded as: 
  ensures the mechanical saturation of animals 
  supports the guts´ peristalsis and rumen-work 
(in ruminants) 
  limits the feed intake 
 
 
 
 
limits the digestibility of feed stuff (feeding rate) 
[4]. 
The average level digestibility of organic matter in 
the stage termination of timbering is more than 
78% [3]. Therefore the group of silagesat before 
the heading forms 90% of recommended amount. 
The average value digestibility of organic matter 
at the stage of opening of flowering is 66 – 72% 
[3]. Compared to the lower limit of this range our 
value (at full heading) presents the 95% rate. The 
results are displayed in the figure 1. 
The nutritive quality is influenced not only by the 
botanical composition of herbages, but also by the 
technology of harvesting, level of contamination, 
decreasing of nutrition and energy content due to 
the souring during unsuitable and prolonged 
withering at windrow. [3].. 
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Figure 1. The digestibility of organic matter (DOM) of silages at different phenophases 
 
Figure 2. The concentration of net energy of lactation (NEL) of silages in relation to crude fibre (CF) content 
 
The figure 2 shows the development of NEL 
content depending on crude fiber content and later 
term of harvesting, respectively. The set of grass 
silages harvested at the beginning of heading had 
almost 1% more of NEL and 6% less of crude 
fiber content. More marked differences were 
recorded at comparison of the sets of silages at 
before the heading and full heading. There is 
evident the value about 5% NEL on the behalf of 
the silages harvested at before the heading. The 
value of crude fiber is 15% lower in the set 
harvested at before the heading. 
Later harvest didn’t improve the feedstuff but 
conversely the crude fiber content was higher. The 
energy content and digestibility of organic matter 
were lower. [2] referred similar results.  
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Figure 3. The concentration of net energy of lactation (NEL) of silages at different phenophases 
 
The lack of physical texture has an impact on the 
decrease of feed intake, reduction of digestion, 
health disorders (acidosis, paraketosis, laminitis, 
dislocation of the abomasum), the body fat 
accumulation is increased and the milk fat content 
is decreased [5]. 
 
4. Conclusions 
 
The set of grass silages harvested in different 
phenophases showed the decrease of values e.g. in 
CP, NEL, PDIN or DOM with progressing 
phenophase. On the contrary, levels increasing 
with later phenophase were recorded in crude fiber 
content and ADF. 
The levels of CP, PDIN and DOM were highly 
significantly influenced (P < 0,01) by the 
phenophases. The most positive results were 
found in the silages harvested at before the 
heading. The values of CF and NEL were highly 
statistically significant (P < 0,01) in the set of 
silages harvested at before the heading and the 
beginning of heading in comparison with the set 
harvested at full heading. The most positive 
results were found at harvesting during before the 
heading. 
Energy supplement for high-yielding cows 
requires lot of concentrates that should be fed in 
combination with high-quality forage mainly at 
the first period of lactation. This technique 
reduces the lack of effective fiber essential for 
common rumen function. 
 
Acknowledgements 
 
This study was supported by the Ministry of Education, 
Youth and Sports (grant No. MSM 6007665806). Next, 
the authors would like to thank the laboratory of 
department of animal genetics, breeding and feeding 
and the regional laboratory of feedstuffs ZS Dynín that 
analyzed the samples.   
 
References 
 
1.  Pozdíšek, J.. Obsah živin v  travních silážích 
zjištěný v  bilančních pokusechna skotu. Výzkum 
chovu skotu, 2, (1998), 20 – 23. 
2.  Loučka, R., Pozdíšek, J., Jakešová, H., Jambor, V., 
Kohoutek, A., Machačová, E., Míka, V., Tyrolová, 
Y.. Zajištění vysoké kvality krmiv z  víceletých 
pícnin. Metodiky pro zemědělskou praxi. ÚZPI ve 
spolupráci s MZe, Praha, (1998) 51 s. 
3.  Doležal, P., Doležal, J., Mikyska, F., Mrkvicová, E., 
Zeman, L. Konzervace, skladování a úprava 
objemných krmiv (Přednášky). MZLU, Brno, 
(2006). 247 s. 
4.  Zeman, L., Doležal, P., Kopřiva, A., Mrkvicová, E., 
Procházková, J., Ryant, P., Skládanka, J., Straková, 
E., Suchý, P., Veselý, P., Zelenka, J. Výživa a 
krmení hospodářských zvířat. Nakladatelství Profi 
Press, s. r. o., Praha, (2006). 360 s. 
5.  Miller, W. J., O'dell, G. D. Nutritional problems of 
using maximum forage or maximum concentrates in 
dairy rations. Journal of Dairy Science, 7/69, 
(1969), 1144 – 1154. 
 